Phase equilibrium was investigated in the pseudoternary system of Na 2 MoO 4 -MoO 3 -CeO2 at 1073 K in air.
INTRODUCTION
During the course of experimental studies conducted for developing new technologies for nuclear waste treatment, it became necessary to establish the phase relationship in the pseudo-ternary system of Na 2 MoO 4 -MoOj-CeO 2 at 1073K.
EXPERIMENTAL ASPECTS
Eleven samples, designated as 7 through 11 in Table  1 , were prepared. For samples 1 through 9, reagentgrade Na 2 MoO 4 -2H 2 O, MoO 3 and CeO 2 , obtained from. Nakalai Tesque. Inc., Kyoto, Japan, were used as starting materials, while for samples 10 and 11, (CeO|. 5 )i5(CeO2)o5(MoO 3 )3 was used in stead of CeO 2 . This compound, Ce 2 Mo 3 O| 2 , was synthesized by mixing CeO 2 and MoO 3 at a mole ratio of CeO 2 / MoO 3 = 2/3, compacting into a steel die of 10 mm diameter, and heating slowly to 1073 K for 20 hours in a platinum crucible in air.
A platinum crucible of 35 mm in height and 25 mm in inner diameter was charged with 20-g of Na 2 MoO 4 -2H 2 O + MoO 3 mixture, and first heated very slowly to 923 K within a vertical furnace for dehydration, and subsequently kept at 1073 K for 30 minutes to obtain homogeneous liquid. The crucible was then removed from the furnace, and pellets of CeO 2 or (CeO|. 5 )i.5(CeO 2 )o.5(MoO 3 ) 3 were then added onto the surface of solidified melts. The samples were heated again within the furnace at 1073 K for 18 hours in ambient atmosphere. Initial bulk compositions of samples thus prepared are listed in Table 1 , and expressed by solid circles in Figure l(a) . For all the samples investigated, liquid phase was observed at 1073 K. With respect to this, it is noted that at 1073 K Na 2 MoO 4 and MoO 3 form homogeneous liquids between 0 and 100 % MoO 3 III. Liquid phases were then withdrawn by dipping a copper rod of 15 mm diameter. For samples 7, 8 and 9, however, since the proportions of liquid phase within the platinum crucible were not plenty enough, such sampling procedures were not successful. Chemical analysis was made on the liquid phase to determine concentrations of Na, Mo and Ce, by using inductively-coupled plasma (ICP) spectrometric technique,. The remaining portions within the crucible were then poured onto a water-cooled copper plate to recover solid phases, which was subsequently submitted to X-ray diffraction analysis to detect equilibrium phases. 
M. Hasegawa et al. High Temperature Materials and Processes

EXPERIMENTAL RESULTS AND DISCUSSION
The experimental results at 1073 K are summarized in Table 1 , liquidus compositions given in Table 1 are based upon assumption that cerium in the melts would present at Ce 4+ only.
The iso-thermal section of the Na 2 MoO 4 -MoO 3 -CeO 2 pseudo-ternary system at 1073 K was constructed in this study and given in Figure l Brief comments on the iso-thermal section constructed in this study are given below.
CeO 2 + Liquid
Two-phase assemblages of CeO 2 + Liquid occurred with samples / through 3: conjugation lines were drawn between the CeO 2 apex and the liquidus passing through the initial bulk compositions as shown in Figure l(a) .
CeO 2 + (CeO,.s)z(MoO 3 )3 + Liquid
With samples 4 through 8, three-phase assemblages of CeO 2 + (CeO| 5 ) 2 (MoO 3 ) 3 + Liquid were detected. According to the Condensed Phase Rule, the degree of thermodynamic freedom is unity for 3-component system with 3 phases. Hence, at a given temperature, the liquidus composition in equilibrium with CeO 2 + (CeOi 5) 2 
Three-dimensional illustrations
As mentioned in the preceding section, cerium oxide occurred at sesqui-and di-oxides. This means that the phase relationship determined in this study would be illustrated three-dimensionally within a tetrahedron Na 2 MoO 4 -MoO 3 -CeO2-CeO| 5 as shown schematically in Figure 2 . Nevertheless, in order to avoid complexity of the diagram, in the present study, phase relationship was given on ternary field of Na 2 MoO 4 -MoO3-CeO2 as shown in Figure l(a) . With respect to this, it is noted again that the ICP spectrometer used in this study cannot distinguish between Ce 3+ and Ce 
CONCLUSION
By using equilibration and sampling technique coupled with XRD and chemical analysis, the iso-thermal section was constructed for pseudo ternary system Na 2 MoO 4 -Mo0 3 -CeO 2 at 1073 K in air.
